ABSTRACT
INTRODUCTION
Acetabular fractures are increasing in developing countries as a result of rise in incidence of high energy trauma such as road traffic accidents. [1] [2] [3] Acetabular fracture needs well-planned treatment algorithm for optimal outcome in both conservative and operative protocols. Certain type of acetabular fractures can be treated with conservative management with good outcome, but many patients who would have been benefitted with open reduction and internal fixation (ORIF), in the absence of facilities to get operated, are treated with skeletal traction and prolonged bed rest leading to morbidities like joint stiffness, deep vein thrombosis, hypostatic pneumonia etc. 4 With the availability technical expertise and better imaging facilities including 3D CT Scan, operative options are increasingly available in developing countries as well. But operative management of acetabular fracture demands high level of technical skill, better understanding of three dimensional of pelvi-acetabular anatomy and team of orthopedic, general surgeon and anesthetist and supportive care of intensive care unit for effective management of fracture itself and concomitant other major abdominal visceral injuries and other complications if any.
Current study evaluates epidemiology, types and outcome of the acetabular fracture treated with ORIF in Dhulikhel Hospital and other hospitals where senior author (DS) is invited for acetabular fracture surgery and compares the results with other similar circumstances.
METHODS
Inpatients hospital records, treated for pelvi-aceatbaulr fracture in Dhulikhel Hospital, Kathmandu University Hospital in between June 2007 to June 2014 were evaluated. There were 86 patients with pelvi-acetabular injury managed conservatively or operatively in Dhulikhel Hospital. Data of 21 patients from Dhulikhel Hospital and 12 from other hospitals (patients operated by DS as a visiting surgeon) who had undergone open reduction and internal fixation for various types of acetabular fracture were retrieved for analysis. Patient's demographic data were collected, mode of injury, injury hospital interval, injury surgery interval, associated injuries, surgical approach, total hospital stay and peri and post-operative complications were recorded.
Surgical technique
Patents were initially stabilized if required, with intravenous fluid or blood transfusion or temporary stabilization of pelvis, supra pubic catheterization or emergency laparotomy for any associated visceral or pelvis injuries. Closed reduction of hip dislocation was achieved in patients with fracture dislocation of hip, stability was tested and reduction was maintained with skeletal traction. All patients were examined with one antero-posterior and two Judet 45° iliac and obturator oblique radiographs of the pelvis and CT scan including 3D reconstruction of pelvis. Patients with unstable fracture dislocation of hip and fracture involving weight bearing area, displaced fracture > 2mm within superior articular surface, fracture involving >25% surface of posterior wall, retained intra articular fragments and lack of secondary congruence or loss of congruence of joint on any view (AP or Judet x-rays) were considered for indication for surgery unless contraindicated by underlying medical conditions. Kocher-Langenbeck approach on lateral decubitus position was used for posterior wall and posterior column and Ilioinguinal approach was used for anterior wall or anterior column fracture of acetabulum. For bicolumnar fracture, either simultaneous or staged surgery with interval of 2 to 5 days was performed depending upon surgical time and patient's general condition. Trochantric osteotomy was not required in all 33 patients. Pre operatively applied upper tibial skeletal traction was used for assisting reduction, joint distraction and better visualization of fracture fragment and at the end of surgery, tractions were removed. Wherever necessary a Steinman pin was used as a joy stick for manipulation of fracture fragment. Depending upon fracture configuration, single or double 3.5 mm reconstruction plates were used for fracture fixation. A lag screw or Spring plate were used for small osteochondral fragments which were not possible to fix with plates. Predrilling of posterior wall fragment for lag screws or neutralization plate placement prevented screws entering into the joint. For comminuted quadrilateral plate or comminuted fracture involving sciatic notch, a buttress effect was achieved with bent reconstruction plate or bent and flattened one third tubular plate or contoured reconstruction plate across the quadrilateral plate just below the pelvic brim (Fig 1) . For middle and high anterior column fracture, a long screw across anterior column, known as LC II screw, starting from anterior inferior iliac spine heading towards sacro-iliac joint and above sciatic notch was used (Fig 2) . Utmost care was paid to avoid intra-articular placement of screws with the help of C arm fluoroscopy and a bony model of pelvis inside operation theatre during surgery that was helpful for deciding screw trajectories. Quality of fracture reduction was assessed with X rays, which included anterio-posterior views and two 45° oblique Judet views and CT scans wherever feasible in subsequent follow up. Radiological reduction was evaluated by criteria given by Matta et al which measured residual post-operative displacement on AP and two 45° oblique judet views where maximum displacement (in mm) of any of normal radiographic lines or innominate bone was measured and categorized into anatomical (0 to 1mm displacement), imperfect (2 to 3mm displacement), poor (>3mm displacement) or surgical secondary congruence. 5 Functional outcome were assessed by Harris Hip Score and Merle d'Aubigné and Postel score. 5, 6 All patients received pre-operative antibiotic prophylaxis according to hospital protocol. Post operatively indomethacin was used as a prophylaxis of Heterotopic ossification. Similarly, mechanical prophylaxis with graduated stockings in bilateral lower limbs and chemical prophylaxis in the form of subcutaneous low molecular weight heparin (enoxaparin) was routinely used for deep vein thrombosis (DVT) prevention unless contra indicated. Post operatively, range of movement exercise was started on second post-operative day after removal of drain and allowed for non weight bearing mobilization. Weight bearing was allowed once radiographic sign of fracture healing was evident.
Patients were subsequently followed up for radiological and functional assessments in 6 weeks, 12 weeks, 3 months, 6 months, one year and yearly or whenever necessary. Radiological outcomes were assessed according to Matta's radiological outcome criteria. Heterotopic ossification of Brooker class III was found in two patients with posterior wall and column fracture with posterior dislocation of hip l but gradually size of heterotopic mass decreased (Brooker class II) allowing good range of movement of hip (Fig 4) . A patient who had communicated quadrilateral plate fracture developed heterotopic ossification towards pelvic brim which did not 
DISCUSSION
Acetabular fracture is intra-articular fracture. Anatomical reduction and stable fixation are two important variables which affect final outcome. Till 1960, acetabular fracture were treated conservatively but with development of columnar concept as described by Judet and Letournel and availability of better imaging modalities, surgical treatment opinion are increasingly followed and have shown better results. [7] [8] [9] Various surgical approaches and techniques have been described for better anatomical reduction and stable fixation of acetabular column. But open reduction and internal fixation of acetabular fracture is technically challenging and very few selective centers in Nepal offer such treatment options to the patients. Only one literature available from Nepal reported 31 patients with operative management among 41 patients with acetabular injury. 3 Similarly study from India by Gupta RK et.al. revealed that lack of appropriate centers and trained personnel to deal with pelvi-acetabular surgery was the reason for patients presenting late with an average of 12.33 days and are associated with poor outcome. 2 The present study revealed average of 21 days of injury surgery interval and those patients who presented after two weeks of injury were initially managed in other hospitals where facilities for operative treatments for acetabular fracture were not available.
Epidemiological analysis of acetabular fracture revealed that incidence of acetabular fracture is increasing in developing countries contrary to the United States and Western Europe where it is stable and it affects young age group. 1 In the present study, 17 patients were at or below 40 years of age and 24 patients were male. Similar trends were also observed by Gupta RK et. al. and Magu NK et. al. in India and Khan SH et. al. in Pakistan which indicates that young male were more vulnerable for acetabular injury. 2, 10, 11 Since acetabular fracture are more commonly seen in young age group, it is not unusual to sustain injury 
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Anterior wall and column in pregnant lady. We had 42 years lady with 18 weeks of pregnancy who had bicolumnar fracture with fracture right clavicle. Though there are reports and case series of successful management of pelvi-acetabular fracture with normal delivery, this lady had already undergone medical termination of pregnancy before she presented to us. 12, 13 In this particular case, we had used LC II screw to fix high anterior column fracture extending to posterior column along with anterior column and wall fixation.
The available three major approach for acetabular fracture are anterior ilio-inginal approach, posterior Kocher-Langenbeck approach and extended ilio-femeoral approach and some modification or special approach for specific configuration of fracture. Certain modification of approach such as Modified Stoppa approach is useful for better visualization of pelvic brim and quadrilateral plate. Each surgical approach has its own advantages and disadvantages and choice depends upon surgeon familiarity and fracture configuration. In the current series, we used Kocher-Langenbeck for posterior and ilio-inguinal approach for anterior procedures. We attempted both anterior and posterior fixation simultaneously in initial few cases with average surgical time was 300 minutes with blood loss of 2000 ml. But later on, staged surgery was done with interval of 2 to 5 days. It has advantage of less surgical stress to the patients and also reduces chances of post-operative infection.
Quality of reduction in acetabular fracture is independent variable in terms of final outcome. Incongruous reduction reduces contact area between femoral head and acetabulum leading to increase in force per unit area to the articular cartilage and promotes post traumatic osteoarthritis. Matta et. al. states that though capability of acetabulum allows limited change in distribution and perhaps reshape itself, every attempt should be made to achieve residual displacement no more than 1 mm. 5 In the current study, a 33 year old male patient with bicolumnar There are conflicting reports of incidence of deep vein thrombosis (DVT) and pulmonary embolism in Asian population. In the absence of long term prospective studies, routine use of chemical prophylaxis for DVT is not recommended in routine orthopaedic procedures . But most of these recommendation are based upon study of hip fracture and artrhroplasty. Sen R et. al. reported 16 cases of venous thromboembolism and 10 pulmonary embolism in 56 patients who had undergone pelvi-acetabular surgery without chemical prophylaxis and concluded that posterior injuries, patient operated on lateral decubitus position and Kocher Lagenbeck approach are risk factors for venous thromboembolism. 15 In the current study, all patients received mechanical prophylaxis and chemical prophylaxis unless contraindicated such as head injury and none of them developed clinical features of DVT and pulmonary embolism. Depending upon condition of other associated co morbidities, patients in the current study were mobilized out of bed as early as possible once surgical drains were removed after 48 hours of injury.
Heterotopic ossification is another complication with variable incidence (over all 25.6%) depending upon surgical approach. Extended ilio-inguinal (35 to 57%) and tri-radiate approach (86%) have higher incidence as compare to low incidence in ilio-inguinal (4.8%) approach and moderate incidence in KocherLangenbeck approach. 16 Various factors have been reported to be associated with higher incidence of heterotopic ossification such as head or chest or abdominal injury, associated hip and femur fracture, T-type of acetabular injury and patient with mechanical ventilation. 17 In the current study, two patient developed Heterotopic ossification of Brooker class III and IV which was later resorbed to Brooker class II in subsequent follow up. Both the patients had posterior injury and was associated with posterior dislocation of hip and were operated with KocherLangenbeck approach in lateral decubitus position. Both of these patient had fair outcome according to Merle d'Aubigné and Postel score. Another young patient who had comminuted quadrilateral plate with buttressing with bent tubular plate developed Heterotopic ossification towards pelvic brim and did not affect the outcome. Indomethacin is routinely prescribed as a prophylaxis of Heterotopic ossification in the current study. Indomethacin is found to be equally effective as local radiation therapy to prevent Heterotopic ossification after acetabular surgery by Burd TA et. al. in prospective randomized trial of 166 patients. 18 Iatrogenic nerve injury such as sciatic nerve, femoral nerve and lateral cutaneous nerve of thigh are possible complication during acetabular surgery. We found two cases of post-operative foot drop; one with KocherLangenbeck and another with ilio-inguinal approach. Both of them recovered completely in subsequent follow up. Careful positioning of retractors during surgery and avoiding tension to nerve by keeping hip and knee in suitable position to avoid stretching of nerve can minimize risk of nerve injury. Incidence of femoral vessel injury is reported in 0.8 to 2% of ilio-ingiunal approach. 16 The present series had a case of iatrogenic femoral artery injury for which immediate bleeding was stopped by compression and subsequently repaired by vascular surgeon. Post operative mobilization was delayed for her but had good final outcome and had no vascular complications. Specially for ilio-inguinal approach, help of general surgeon and vascular surgeon may be required for dissection and repair of inguinal and femoral canal.
Though the current study is retrospective in nature with limited number of patients, the current series of acetabular fracture managed with operative management along with analysis of functional and radiological outcomes has been reported first time in Nepal.
CONCLUSION
Acetabular fracture, which is mainly due to high velocity injury involving young adults, can be effectively managed with open reduction and internal fixation and have predictable and comparable functional and radiographic outcomes. Team of trained orthopedic and general surgeon and support of anesthetist are necessary to deal with any possible complications and associated other injuries. Upgrading the existing facilities and training of orthopedic surgeon for acetabular fracture management is important to shorten injury-surgery interval because many patients are operated late due to lack of such centers and surgeons.
